
Blood 142 (2023) 794–796

The 65th ASH Annual Meeting Abstracts

ORAL ABSTRACTS

114.SICKLE CELL DISEASE, SICKLE CELL TRAIT AND OTHER HEMOGLOBINOPATHIES, EXCLUDING

THALASSEMIAS: CLINICAL AND EPIDEMIOLOGICAL

Impact of Acute Exercise Challenge on Airway Dynamics in Children and Young Adults with Sickle Cell Anemia

Robyn T. Cohen, MD MPH 1, Jane S Hankins, MD MS 2, Kirsten K Ness, PhD 3, Lewis Hsu, MD PhD 4, Tracy Baynard, PhD 5,
Amy Tang, MD 6, Shlomit Radom-Aizik, PhD 7, Kevin Guerrero 8, Mark Rodeghier, PhD 9, Robert I. Liem, MD 10

1Department of Pediatrics, Boston Medical Center, Boston, MA
2Departments of Hematology and Global Pediatric Medicine, St. Jude Children’s Research Hospital, Memphis, TN
3St. Jude Children’s Research Hospital, Memphis, TN
4University of Illinois at Chicago, Chicago, IL
5University of Massachusetts Boston, Boston, MA
6A�ac Cancer & Blood Disorders Center, Children’s Healthcare of Atlanta, Atlanta, GA
7University of California, Irvine, Irvine, CA
8Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL
9Rodeghier Consultants, Chicago, IL
10Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL

Background Sickle cell anemia (SCA) complications such as frequent pain, chronic anemia, and acute and chronic organ
damage lead to reduced physical functioning and cardiopulmonary �tness in affected individuals. Limited data support the
safety of maximal cardiopulmonary exercise testing (CPET) in SCA, yet the safety of submaximal, longer-duration exercise at
moderate to high intensity in SCA is unclear. The Sickle Cell Pro-In�ammatory Response to Interval Testing Study (SPRINTS)
was a multicenter, prospective study that evaluated the impact of longer, submaximal exercise, which mimics the physical
activity patterns of children better than CPET, on the acute in�ammatory response and airway dynamics in children and young
adults with SCA. In this analysis, we de�ned the effect of moderate to vigorous exercise on forced expiratory volume in
1 second (FEV1) and acute bronchoconstriction. We hypothesized the risk of exercise-induced bronchoconstriction (EIB) in
children with SCA is greater than in controls.
Methods SPRINTS was approved by the Lurie Children’s central Institutional Review Board. Subjects 10-21 years old with
hemoglobin (Hb) SS or S/β0 thalassemia and race-matched controls without SCA or sickle cell trait were enrolled across 4
institutions. Subjects were excluded for 1) inability to perform exercise, 2) receiving chronic transfusions, 3) history of exercise-
related arrhythmia/syncope, 4) physician-diagnosed asthma, 5) history of EIB, or 6) history of cardiac disease precluding ex-
ercise testing. Participants performed maximal CPET on a cycle ergometer using a standardized Godfrey protocol. At least 2
weeks later, participants performed a controlled intensity interval test (CIIT) consisting of 8 bouts of constant workload cycling
randomized to either 50% (moderate intensity) or 70% (vigorous intensity) of peak workload achieved during CPET. Exercise
bouts were 2 min each with 1-min rest intervals between bouts. Spirometry was performed pre/post (5, 10, 15, and 30 min)
CPET and CIIT. EIB was de�ned as a drop in FEV1 ≥10% from baseline to the lowest FEV1 recorded. Bivariable comparisons
were performed, and logistic regression models analyzed the association between EIB and covariables (age, sex, SCA sta-
tus, max workload, exercise intensity (CIIT only), baseline FEV1 % predicted, FEV1/FVC % predicted) using IBM ® SPSS ®
Statistics.
Results Available data from 64 subjects (48% F, 73% on hydroxyurea, mean 13.8±2.8 years) and 40 controls (45% F, mean
15.4±2.9 years) were analyzed. Baseline Hb (8.5±1.2 vs. 13±1.4 g/dL, p < 0.001) and maximal workload achieved during
CPET (85±26 vs. 135±45 watts, p < 0.001) were lower in subjects vs. controls. The percentage of participants who completed
CIIT did not differ between subjects and controls, and no respiratory-related adverse events, including need for bronchodila-
tor therapy, occurred. At baseline, FEV1 and FEV1 % predicted and other parameters (FVC and FVC % predicted, MMEF and
MMEF % predicted) were signi�cantly lower in subjects vs. controls (Table 1). However, there was no between-group differ-
ence in baseline FEV1/FVC % predicted. Post-exercise, the percentage of participants who met criteria for EIB did not differ
between subjects and controls after CPET (21 vs. 26%, p = 0.537) or CIIT (32 vs. 17%, p = 0.126). There was also no signi�cant
between-group difference in the greatest drop in FEV1 from baseline to any post-exercise timepoint (mean value or as %
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of baseline) after CPET or CIIT. In logistic regression models, SCA status, age, sex, maximal workload during CPET, exercise
intensity (CIIT only), baseline FEV1 % predicted and FEV1/FVC % predicted were not associated with EIB after CPET or CIIT
(Table 2).
Conclusion Compared to controls, children and young adults with SCA and no history of asthma or EIB had lower baseline
values on all spirometry parameters except FEV1/FVC % predicted. EIB was not more common in subjects with SCA vs.
controls after maximal CPET or a submaximal exercise challenge of longer duration at moderate or vigorous intensity. No
independent factors were associated with development of EIB after acute exercise. Despite concerns that undiagnosed lower
airways disease in children with SCA is common, our results suggest the risk of EIB in SCA is low and underscore the safety of
moderate to vigorous exercise toward developing evidence-based exercise guidelines in non-asthmatic children and young
adults with SCA.
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